RecQ family helicases: roles as tumor suppressor proteins.
RecQ family DNA helicases are defined as proteins sharing a homologous region with Escherichia coli RecQ and are basically regarded as enzymes involved in recombination. Humans have five RecQ family members, and deficiencies in three of them, BLM, WRN, and RTS, cause Bloom's, Werner's, and Rothmund-Thomson syndromes, respectively, each characterized by genomic instability and cancer predisposition. In this context, an important function of the RecQ homologs appears to be the unwinding of intermediates of recombination, thereby preventing its uncontrolled execution. As a consequence, their deficiencies give rise to elevated levels of recombination (the hyper-recombination phenotype), which result in chromosomal aberrations including loss of heterozygosity, a common chromosomal change associated with malignancies. Thus, those helicases qualify as caretaker-type tumor suppressor proteins. In addition, BLM and WRN deficiencies have been shown to attenuate p53-mediated apoptosis, suggesting that they also belong to the gatekeeper class of tumor suppressor proteins.